Research has indicated that the child care center is a very strong predictor of preschool-aged children's physical activity levels, making this an important setting to help young children obtain physical activity that is appropriate for their health and development. However, some evidence suggests that organized child care may not adequately support children's physical activity needs. Although many organizations provide recommendations, guidelines, or standards for motor skill development and physical activity opportunities, no set of guidelines exist that directly target the overall physical activity environment at child care. Because of the lack of comprehensive recommendations, the Nutrition and Physical Activity Self-assessment for Child Care bestpractice guidelines for healthy weight development were created on the basis of an extensive review of existing guidelines, research evidence, and expert review. The purpose of this article is to present these physical activity best-practice guidelines and provide data on how these guidelines compare to current practice in a large sample (N ϭ 96) of child care centers in North Carolina. These best-practice guidelines include recommendations for 8 unique components of the child care environment, including active opportunities, fixed play environment, portable play environment, sedentary opportunities, sedentary environment, staff behavior, staff training/education, and physical activity policies. Our results showed that only a few of the best-practice guidelines were achieved by a majority of the 96 North Carolina child care centers that participated in this study. Establishing comprehensive guidelines for physical activity at child care could result in higher activity levels and healthier children, but more research is needed. Pediatrics 2009;124:1650-1659 The rapidly increasing prevalence of childhood obesity is of great public health concern. 1 Nationwide data show that the percentage of obese children (BMI Ն 95th percentile) aged 2 to 5 years increased more than 30% between 2001 and 2004. 2 As is well known, obesity can lead to such chronic health problems as type 2 diabetes, hypertension, and hyperlipidemia. These conditions may be even more serious if obesity develops at younger ages 3 ; however, regular physical activity seems to help protect against obesity during the preschool-age period. 4 In addition, physical activity contributes to a child's motor development and provides a foundation for health benefits both during childhood and into the future. [5] [6] [7] One of the best opportunities to promote the development of physically active lifestyles among a large number of young children lies in child care settings. 8, 9 In the United States, more than half of all 3-to 6-year-AUTHORS:
The rapidly increasing prevalence of childhood obesity is of great public health concern. 1 Nationwide data show that the percentage of obese children (BMI Ն 95th percentile) aged 2 to 5 years increased more than 30% between 2001 and 2004. 2 As is well known, obesity can lead to such chronic health problems as type 2 diabetes, hypertension, and hyperlipidemia. These conditions may be even more serious if obesity develops at younger ages 3 ; however, regular physical activity seems to help protect against obesity during the preschool-age period. 4 In addition, physical activity contributes to a child's motor development and provides a foundation for health benefits both during childhood and into the future. [5] [6] [7] One of the best opportunities to promote the development of physically active lifestyles among a large number of young children lies in child care settings. 8, 9 In the United States, more than half of all 3-to 6-year-olds are enrolled in center-based child care, and those who attend such centers spend an average of 24.8 hours there per week. 10 In North Carolina alone, there are 5052 child care centers with 248 607 children enrolled, and the majority of the children are between the ages of 2 and 5 years. 11 The importance of the child care setting in helping young children obtain physical activity levels that are appropriate for health and development is reinforced by recent research that indicated that the child care center is a very strong predictor of preschoolers' physical activity levels. 12 However, other evidence has suggested that organized child care may not adequately support children's physical activity needs. For example, Sturm 13 noted an inverse relationship between time spent in child care and time spent engaged in active play. In addition, research by Pate et al 14 showed that children spend more than 80% of their time in sedentary activities while at child care, and only 2% to 3% of their physical activity could be classified as moderate or vigorous.
In 2002, the National Association for Sport and Physical Education (NASPE) put forth the first physical activity guidelines specifically for preschoolaged children. 6 They recommended that children accumulate at least 60 minutes of unstructured (free-play) and at least 60 minutes of structured (adult-led) activities daily. Although the NASPE described the type and amount of activity children should receive, their recommendations provided no specific guidance for the child care setting. Other organizations have provided some recommendations for supporting physical activity opportunities at child care but often lacked specificity and failed to consider the comprehensive array of environmental factors that influence children's physical activity (a full listing of existing national recommendations for physical activity in preschool-aged children is available on request from the corresponding author).
The purpose of this article is to present a set of physical activity bestpractice guidelines and data to show how these guidelines compare to current practice in a large sample of child care centers in North Carolina. Results from this comparison are used to identify areas that could benefit from articulated guidelines.
METHODS

Development of Best-Practice Guidelines
The Nutrition and Physical Activity Selfassessment for Child Care (NAPSACC) was developed to promote healthy weight in young children in child care settings. It was designed to address environments, policies, and practices thought to influence nutrition and physical activity behaviors of children. Because of the lack of comprehensive recommendations specific to the child care setting, the NAPSACC best-practice guidelines for healthy weight development were created. Although our bestpractice guidelines were based on a careful search of physical activity recommendations and standards from a number of authoritative organizations, 15 no single organization provided adequate guidance. In addition, most existing recommendations and standards failed to provide specific guidance. Where only general or no recommendations existed, a best-practice guideline was developed by using research evidence and expert opinion from a national panel of physical activity researchers and a group of North Carolina public health and child care professionals. 15 The NAPSACC guidelines for physical activity and a list of the national organization source documents from which these best practices were drawn are shown in Table 1 .
Procedures
The NAPSACC program uses a centerbased self-assessment instrument based on the NAPSACC guidelines to help child care providers identify and plan nutrition and physical activity changes appropriate for their facility. 15 As part of the evaluation of the NAPSACC, baseline assessments of centers' physical activity and nutrition environments were conducted in the fall of 2005 by research staff; data from the physical activity component are presented in this article. All study procedures and activities were approved by the University of North Carolina's Institutional Review Board.
Sample
A convenience sample of 96 child care centers from 33 counties across North Carolina was recruited to participate in this study. These child care centers represented all 3 regions of North Carolina (western, eastern, and central Piedmont). Most (n ϭ 84) were part of an evaluation of the NAPSACC intervention, 16 but data from 12 additional centers were collected as part of an exploratory study to test the usefulness of the self-assessment instrument alone. Details about center recruitment can be found elsewhere. 16 
Assessment of the Physical Activity Environment
The centers' physical activity environments were assessed by using the Environmental and Policy Assessment and Observation (EPAO) instrument, 17 which was designed to evaluate child care physical activity policies, practices, and environments specifically for the NAPSACC program. Before the baseline observation, all research staff participated in a training that included a detailed review of the EPAO components, mock observations, and a practice observation in which trainees were compared with our SPECIAL ARTICLES PEDIATRICS Volume 124, Number 6, December 2009gold-standard observer. To prevent observer drift, all staff periodically underwent retraining on the EPAO protocol. 17 The full-day EPAO observation was scheduled at the center's convenience and took place in a classroom for 3-, 4-, or 5-year-olds that was chosen by the center director. Children and center staff were observed, beginning with the first morning meal and continuing until the last child in the observed classroom left for the day. In addition, center documents were reviewed for evidence of physical activity training of staff, systematic physical activity education of children, and efforts to communicate physical activity information to parents and documentation of written physical activity policies. In this direct observation and document review, 8 specific environmental characteristics were assessed: active opportunities (3 items); fixed and portable play environment (7 items); sedentary opportunities (3 items); sedentary environment (3 items); staff behavior (3 items); physical activity training and education (4 items); and physical activity policies (5 items). Items from the EPAO instrument parallel the NAPSACC best-practice guidelines and describe the degree to which centers achieve this standard. Reliability and validity evidence for the instrument demonstrate strong agreement between observers within centers (intra-correlation coefficient: 0.47-1.00). 17 Although the EPAO instrument does not measure child physical activity directly, previous research has shown that children at centers with higher EPAO scores (above median) get more moderate or vigorous physical activity and less sedentary activity compared with children at centers with lower EPAO scores. 18 A copy of the EPAO is available on request from the corresponding author.
RESULTS
Center Demographics
Using the North Carolina 1-to 5-star rating system, 19 with 5 stars being the highest, ϳ50% were 3-star centers, whereas 5% held 1-star ratings and 11% had 5-star ratings. Ninety-three percent of the centers were open until at least 4:30 PM, allowing for a full day of care; only 7% closed at or before 3:30 PM. Median center enrollment was 66 children, and nearly half of those enrolled were 3-to 5-year-olds. More than 75% of the centers participated in the Child and Adult Care Food Program. 20 The race/ethnicity distribution of the children who were attending these centers was similar to the demographics of North Carolina's population: 60% white, 28% black, 4.2% Native American, and 3.6% Hispanic/ Latino. On average, centers had been in operation for 17 years. Data from these centers and how well they met the best-practice guidelines are described below and summarized in Table 2 .
Meeting Best-Practices Guidelines
Active Opportunities
The active opportunities guideline addresses total activity time, teacher-led activities, and time spent outside by children at a center. Although only 13.7% of the centers met the NAPSACC best-practice guideline of 120 minutes of active playtime per day, nearly one third of them provided more than 90 minutes of activity on the day of observation. However, 6 centers provided only 15 minutes of activity time. Teacherled activity was observed in 70% of the centers, but the amount of structured activity time ranged from Ͻ15 minutes in 36% of the centers to more than 60 minutes in 1 center. As for meeting the best-practice guideline, 40% of the centers provided 2 or more occasions of teacher-led physical activity. A large proportion (88%) of centers included outdoor play on the day of observation, and children at more than half of the centers went outside 2 or more times. In this assessment, specific amounts of outside time provided for the children were not recorded.
Fixed Play Environment
This best-practice guideline refers to fixed or anchored equipment, open and grassy outdoor spaces that include paths for wheeled toys, and indoor space appropriate for gross motor movement. Nearly all the centers (96%) had sandboxes, tunnels, and slides, and almost as many (95%) had large climbing structures. However, only 16% of the centers had indoor play space suitable for a variety of gross motor activities (eg, running and large group games). 
Portable Play Environment
This best-practice guideline refers to the availability and accessibility of play equipment that can be transported and used in various locations (eg, jump ropes, hula hoops, tumbling mats, batons, balls). Portable equipment was present at all 96 centers; however, the variety and amount varied. Floor equipment, such as tumbling mats, was available in nearly half the centers, whereas only one third of the centers provided jumping and twirling equipment. Balls and other miscellaneous equipment items were available in approximately two thirds of the centers.
Sedentary Opportunities and Sedentary Environment
These 2 guidelines address sedentary time and the sedentary environment within which children spend their time. Of the 96 centers that participated in the study, children were rarely seated for more than 30 minutes at a time; only 18% of the centers failed to meet this best-practice guideline. In 5 of those centers, children were seated for more than 30 minutes on 2 separate occasions. Televisionviewing is a popular sedentary opportunity, and although television was present in less than half (44%) of the observed classrooms, televisionviewing was observed in nearly all (89%) of these centers. On the day of observation, 17% of the centers allowed children to watch between 31 and 60 minutes of television, and 9% of the centers allowed children to watch more than 60 minutes of television. On a more positive note, nearly 40% of the centers displayed some physical activity promotional material in the observed classrooms.
Staff Behavior
Staff behavior at child care centers can be influential in the amount of physical activity that children receive during the day. This best-practice guideline addresses the number of times staff members joined in active play, used verbal prompts to increase activity, and restricted physical activity as punishment. At 61% of the centers, the staff members either failed to join in active play with children or did so only 1 or 2 times during the full-day observation. However, in some centers (15%), center staff participated 5 or more times. Staff in 40% of the centers used verbal prompts 3 or more times, whereas 1 or no prompts were observed in 49% of the centers. Center staff were observed restricting active play as punishment at 40% of centers visited, whereas increasing active play as a reward was observed at only 2 centers.
Physical Activity Training/Education
This best-practice guideline refers to staff training, the use of a specific physical activity curriculum, and provision of physical activity education to parents. Documents reviewed included completed physical activity training certificates and available training materials. At 25% of the centers, documentation showed that at least 1 staff member had obtained some sort of training in physical activity. Only 18% of the centers provided visual evidence of a formal physical activity curriculum; however, use of the curriculum was not evaluated in this study. Only 4% of the centers documented that they provided physical activity education for parents (eg, workshops or other specific activities).
Physical Activity Policies
This best-practice guideline supports the use of written policies associated with physical activity. Fewer than 60% of the centers had evidence of formal, written physical activity policies. Of those with written policies, nearly all had a policy about either active play or inactive time; 48% included a statement about active play, and 56% had a policy about inactive time. However, the majority of these "policies" included such vague statements as "go outside daily, weather permitting." The policies did not include specific details about the amount of outdoor or indoor active playtime to be provided. Among the written policies that did exist, there were other references related to television use and television-viewing (3%), the play environment (8%), supporting physical activity (6%), and physical activity education (1%).
DISCUSSION
Physicians, public health leaders, and national organizations recognize the potential influence that child care environments have on young children's diet and activity behaviors and, hence, their weight development. [21] [22] [23] Providing opportunities for and promoting participation in physical activity are prime examples of how child care providers can contribute to children's energy balance. Although a number of organizations (eg, the American Academy Pediatrics, [24] [25] [26] National Association of the Education of Young Children, 27, 28 Head Start, 29 and NASPE 6 ) have addressed aspects of physical activity for young children, most documents have provided only general guidance. NASPE guidelines do provide specific recommendations for the amount of active playtime (both free and structured) that preschool-aged children should obtain each day; however, these recommendations are not specific to the child care setting.
In this article, we describe the first effort to integrate existing recommendations from authoritative organizations, evidence from the research literature, and feedback from expert panels into a set of comprehensive best practices for physical activity at child care centers. The NAPSACC best-practice guidelines include recommendations for 8 separate components of the child care environment and were designed to promote physical activity levels of young children. Although research evidence is limited, results of crosssectional studies have suggested that environmental characteristics of the child care setting are associated with the young child's physical activity. 18, 30, 31 The active-opportunities guideline suggests specific time for free play (120 minutes). Although some studies have shown that provision of active playtime is associated with child physical activity, 18, 30 the optimal amount of time that should be provided is unclear. Currently, the only national recommendation for the amount of physical activity that preschool-aged children should receive daily is the NASPE 120-minute recommendation 6 (free play and structured activity time combined), which is not specific for the child care setting. At the time of this publication, only 3 states had specific time requirements for physical activity at child care, and these ranged between 20 and 60 minutes/day. 32, 33 However, in this study we observed that 57% of the centers already offered more than 60 minutes of active playtime, most of which was designated as free play. On the basis of available recommendations and other information, we felt that 120 minutes of active playtime across a full day would give children generous opportunities to develop their motor skills, expend energy, improve fitness, and develop important social/behavioral skills and still be within a center's ability to provide this amount of time in its schedule.
In addition, the active opportunities guideline also includes the provision of structured physical activity (2 per day) and occasions of outdoor playtime (2 per day). Structured physical activity helps children develop basic motor skills that are the building blocks needed for future participation in sports and fitness activities. [5] [6] [7] 34 Also, time outdoors has consistently been found to be a strong predictor of physical activity levels of young children. [34] [35] [36] [37] The active opportunities guideline specifies that child care settings provide 2 or more occasions of both structured physical activity and outdoor play. Specifying the number of occasions, as opposed to a specific amount of time, is a new approach, one that offers flexibility for centers in how they provide these experiences. specify 60 minutes of structured physical activity daily. 6 We felt that requiring 60 minutes of structured physical activity every day might limit children's access to important free playtime 38 and be difficult for centers to provide because of the limited background and training of providers in children's physical activity.
Occasions of physical activity could be provided through less formal teaching opportunities (eg, using music for spontaneous dancing or adding motor skills to interactive story time). These occasions could be easier for teachers to initiate throughout the day; however, research is needed to determine if these short occasions are beneficial to the development of preschool-aged children's gross motor skills.
Although some literature (eg, Caring for Our Children, 39 Early Childhood Environment Rating Scale [ECERS], 40 Head Start 29 ) recommends time outside, NASPE guidelines do not mention time outdoors. 6 We feel that, along with total activity time, specifying multiple occasions of outdoor playtime is important. It has been observed that children are most active during the first 10 minutes of active play periods. 34 In fact, authors of a recent study of Latino children at a Head Start center found that adding 30 minutes to an existing 30-minute outdoor play period for morning and afternoon time on 2 separate days did not increase accelerometermeasured physical activity. 41 Thus, having multiple outdoor sessions may produce more physical activity than single, longer sessions. 42 Quality outdoor environments may afford children greater amounts of physical activity and provide a stimulating learning environment; however, this research area is in its infancy. 43 Play equipment has also been shown to prompt children's participation in more physically challenging activities; conversely, its absence is associated with more sedentary and inactive games. 42 Bower et al 18 found that most centers had fixed play equipment (eg, large climbing structures) but a minimal variety and quantity of portable equipment (eg, balls, hoops, ropes). However, it was not fixed equipment but portable equipment that was found to be associated with greater amounts of physical activity, which has been confirmed in other studies. 18, 31 It is difficult, however, to quantify the optimal amount of either fixed or portable equipment necessary to affect children's activity levels. Although these best-practice guidelines offer some guidance to child care professionals, more research in this area is needed.
Another critical component to promoting energy balance in children is limiting time spent in sedentary activities (sedentary opportunities). Recent observational studies have shown that children spend the majority of their time at child care being sedentary. 14, 18, 30, [44] [45] [46] [47] [48] Brown et al 49 recently reported that a large sample (n ϭ 539) of children spent 89% of their time in sedentary pursuits, 8% in light activity, and only 3% of their time in moderate or greater physical activity. Therefore, our best practices include a sedentary opportunities guideline that specifies avoiding continuous sitting for more than 30 minutes. This bestpractice guideline also recommends that television/video be rarely or never used, which is consistent with many other recommendations (eg, ECERS, National Association of the Education of Young Children), although the American Academy Pediatrics recommends less than 2 hours of television/video use across the total day (including time at home). Because televisionviewing has consistently been associated with risk for overweight, 50 we feel that this guideline is appropriate. Although sedentary opportunities and sedentary environment were initially represented as two discrete best-practice guidelines, future versions should integrate these two into a single guideline called "sedentary opportunities."
The staff-behavior best-practice guideline advises center staff members to encourage children to be active, to join children in active play, and, rather than withhold active playtime from children who misbehave, to reward good behavior with extra playtime. Although we observed some verbal prompting and activity modeling, restriction of activity was widespread (observed in Ͼ58% of the centers). This guideline may be necessary to clearly establish the important role that staff members play in the promotion of physical activity for children at child care settings.
The best-practices guideline for staffing training/education includes a component directed toward children, staff, and parents. Included in this guideline is the provision of teacher-led lessons that use standard curriculum materials available for use with preschoolaged children (eg, Color Me Healthy, 51 SPARK, 52 Animal Trackers 53 ). In future versions of our best-practices docu-ment, this component will be integrated into the active opportunities guidelines, and a component will be added to the staff-behaviors guideline that encourages informal teacher-led activity sessions (eg, dancing to music or outdoor games such as relay races). In addition to addressing formal child education, the education/ training guideline treats staff training as an equally important component. When child care staff lack knowledge of existing recommendations for physical activity, fail to comprehend their role in affecting child activity, or have no familiarity with activity resources, some studies have revealed that lower levels of physical activity occur. 18, 30 Lack of training may explain the failure of staff to be actively involved in the children's physical activity and the inappropriate staff behaviors that we observed. Research has shown a positive association between increased education and experience of teachers and time that children spend on physical activity 30, 31, 54 and motor skill development. 54 The ECERS-R instrument, one of the most widely used rating scales of child care quality, encourages staff to assist children with needed skill development by using appropriate equipment and providing creative ideas to enhance play. 40 Along with providing structured physical activity, adult supervision could encourage children during play and stimulate their participation (and time spent) in fundamental movement skills, including manipulative skills such as catching and throwing. 55 Finally, few centers had written, comprehensive policy documents that addressed important components of the child care environment. Most of the policies that did exist related to time that the children would spend outside. Only a couple of the centers were concerned with staff behavior, staff training, or specific time for physical activity. Adoption of specific, written physical activity policies should contribute to more children being active during their child care day.
CONCLUSIONS
Although the NAPSACC best-practice guidelines may need additional modification, they represent the first effort to create a single set of comprehensive guidelines for physical activity for child care centers. Originally designed as part of a healthy weight intervention, 15 these guidelines are based on a review of existing recommendations from authoritative groups, additional research evidence, and advice from a panel of experts. Currently, no state has a set of existing policies and/or standards comparable in detail and/or breadth to the NAPSACC best practices as evidenced by 2 review articles. 32, 33 Therefore, it is not surprising that only a few of the best-practice guidelines were adhered to by a majority of the 96 North Carolina child care centers that participated in this study. Recent research showed that child-initiated play is being eliminated from kindergarten classrooms and viewed as unimportant compared with more academic learning. 56 Because the preschool setting prepares children for kindergarten, child-initiated play and active playtime could be at risk of elimination. 56 Policy makers and child care providers would undoubtedly benefit from more specific physical activity recommendations and standards, and the NAPSACC best-practice guidelines provides a useful start toward this discussion. In addition, future research should address components of these guidelines relative to their importance and potential for promoting healthy weight development in preschool-aged children in the child care setting. 
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